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THE application of conventional methods of group theory for elucidating 
the features observed in the Raman and infra-red spectra of crystals is well 
known and is dealt with in detail by Bhagavantam and Venkatarayudu in 
their treatise on the Theory of Groups. The group theoretical methods 
give the total number of vibrations appearing under each of the different 
symmetry classes and in addition it is usually possible to resolve this number 
into translatory, rotatory and internal vibrations. It had been pointed out 
by Bhagavantam13 in his discussion of the case of crystalline Hg,Cl, that in 
the case of crystals containing linear groups (like the hydroxyl ions figuring 
in our discussions) which possess only two degrees of rotational freedom, 
the usual formulae used for resolving the total number of vibrations into 
the lattice and internal types of vibrations are inapplicable. However, since 
the symmetry properties and selection rules of the different irreducible repre- 
sentations of the various point groups have all been worked out and are 
readily available for reference (vide e.g., Molecular Vibrations by Wilson 
et al.) it is possible from simple considerations of symmetry to picture the 
nature of the individual symmetry modes in simple cases. In the following 
we shall adopt this procedure of identification wherever feasible. 
Crystal structure data naturally play an important role in the explana- 
tion of the observed facts. The relevant data are summarized in Table I. 
A list of references appears at the end of the paper and the numbers appear- 
ing in the first column of Table I refer to the concerned papers. In column 4 
of the same table are shown the distances between the oxygens of the 
hydroxyl groups and in the case of the hydrates the figures marked with an 
asterisk denote the distances between t h  oxygens of the hydroxyls and the 
oxygens of the water molecules. 
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